Critical role of myeloid differentiation factor 88 in necrotizing enterocolitis.
The importance of toll-like receptor 4 in necrotizing enterocolitis (NEC) has been intensively studied, but its downstream signaling and the potential regulatory mechanisms remain unidentified. Our study focused on the role of myeloid differentiation factor 88 (MyD88), the first downstream adaptor of toll-like receptor 4 inflammatory and apoptotic signaling in the pathogenesis of NEC. MyD88 knockout (MyD88(-/-)-Ko) mice and lentivirus-mediated stable MyD88-knockdown cell line (IEC-6) were used. NEC was induced by formula gavage, cold, hypoxia, combined with lipopolysaccharide (LPS) in vivo, or LPS stimulation in vitro. NEC was evaluated by histology and multiple inflammatory cytokines. Enterocyte apoptosis was evaluated by terminal-deoxynucleoitidyl transferase-mediated nick end labeling (TUNEL) or Annexin analysis. Inflammatory or apoptotic molecules including NF-κB, Toll/IL-1R domain-containing adaptor-inducing IFN-β, interferon regulatory factor 3, Bax, Bcl-2, and caspases were examined by quantitative real-time PCR (qRT-PCR). In the MyD88-Ko group, NEC severity and intestinal enterocyte apoptosis rate were reduced, the expression of NF-κB, caspases, and Bax, were all downregulated, while Toll/IL-1R domain-containing adaptor-inducing IFN-β and were upregulated, and antiapoptotic gene Bcl-2 remained stable. Cytokine levels of interleukin (IL)-6, IL-1β, and tumor necrosis factor-α (TNF-α) were also all decreased. MyD88-dependent signaling is the prevailing inflammatory and apoptotic signaling in toll-like receptor 4 downstream signaling; MyD88-Ko resulted in reduced inflammatory severity and apoptosis, though MyD88-independent signaling can also be activated, but is of less dominant for the development of NEC.